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ABSTRACT 
Background: Clinical reasoning skills are embedded in all aspects of practice. There is a lack of consensus and standards for 
curriculum design and teaching methods of clinical reasoning in entry-level education of health professionals. Purpose: The 
purpose was to describe a process of designing one comprehensive, planned sequence of four courses to create significant 
learning experiences for clinical reasoning for Doctor of Physical Therapy students. Method: Fink’s design process was used to 
develop four clinical decision-making courses to ensure a close alignment of learning goals, feedback and assessment, and 
learning activities to engage students in practicing components of clinical reasoning. Student outcomes were measured by self-
efficacy ratings for clinical reasoning in a practical exam for first-year students and by ratings of performance by clinical instructors 
for third-year students. Results: 41 first-year students ranked their confidence in making clinical decisions both before and after a 
midterm practical. A paired t-test found a significant difference (.05t40 = -6.66, ρ = 0.00) in the mean ratings of students from the 
pre-practical assessment to the post-practical assessment about confidence in making clinical decisions. Third-year students 
received ratings that met or exceeded expectations on five audited skills from the Physical Therapist Manual for the Assessment 
of Clinical Skills (PT MACS), both at midterm and at the final assessment. No significant differences between midterm and final 
ratings on any of the selected skills were found using a Chi-Square Test of Independence (α = .05). Conclusion: The four-course 
sequence was designed using four themes: patient-centered care, models of practice, and evidence-based practice, and 
ethics/legal issues. This paper offers specific details about how one method of teaching clinical reasoning meets the current trends 
in education and health care for accountability and meaningful outcomes. Students gained practical knowledge and skills in the 
components of clinical reasoning and decision-making by participating in active and engaging significant learning experiences.  
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INTRODUCTION 
The ability to make the most appropriate decisions about patient management through clinical reasoning is necessary for effective 
and efficient patient-centered practice across all health professions.1 The Clinical Reasoning Curricula and Assessment Research 
Consortium (CRARC) of the American Council of Academic Physical Therapy identified many different definitions of and synonyms 
for clinical reasoning, including clinical decision-making and clinical judgment. Their consensus definition is:  
 
“Clinical reasoning is a nonlinear, recursive cognitive process in which the clinician synthesizes information collaboratively with the 
patient, caregivers, and the health care team in the context of the task and the setting. The clinician reflectively integrates 
information with previous knowledge and best available evidence in order to take deliberative action.”2 
 
Clinical reasoning skills are embedded in all aspects of practice for health professionals including professional identity, philosophy 
of practice, professional skills and techniques, communication, collaboration, and ethics.3 Jones, Jensen, and Edwards identified 
five dimensions of clinical reasoning: cognition and metacognition, a specific knowledge base, self-awareness, recognizing the 
role of the patient in the decision-making process, and the specific context in which the reasoning occurs.4 These five dimensions 
apply to clinical reasoning used by all health care professionals, additionally clinicians must have a working knowledge of the core 
values of their profession, how to apply a code of ethics, and the legal requirements to practice in their profession.4  
 
Published literature documented a myriad of different approaches to teach clinical reasoning skills and the CRARC recognized a 
lack of consensus and standards for curriculum design, teaching methods, and assessment of clinical reasoning in entry-level 
education of physical therapists.2 Two clinical reasoning models used in physical therapist practice and educational programs are 
the Patient/Client Management Model described in the Guide to Physical Therapist Practice (Guide) and the Hypothesis-Oriented 
Algorithm for Clinicians II (HOAC II)5,6. The International Classification of Functioning, Disability, and Health (ICF) is utilized in both 
the Guide and the HOAC II to organize patient impairments, functional limitations, and participation restrictions.7 
 
A recent study by Christiansen et al. surveyed 207 directors of accredited professional physical therapist programs and reported 
results from 96 respondents (return rate 46.4%). Almost all respondents (98%) reported using one or more of the following 
frameworks for teaching clinical reasoning: The Guide (93.8%, n = 90), the ICF (93.8%, n = 90), and the HOAC II (55.2%, n = 53). 
The survey found that assessment of clinical reasoning in the programs included practical examinations (99%), clinical coursework 
(94.8%), written examinations (87.5%), and written assignments (83.3%).2 A study by Ryan and Higgs suggested incorporating 
guided observations, thought-provoking readings, thinking aloud during the reasoning process, reviewing videos of demonstrated 
clinical reasoning, and reflective writing.8 Another way to assess clinical reasoning is through self-efficacy.  
 
Self-efficacy is a person’s belief about his or her capability to perform at a certain level for a specific task. Self-efficacy differs from 
self-confidence, as self-confidence is a more global concept indicating the strength of belief a person has about his or her self, but 
not related to a specific task.4 Strength of perceived self-efficacy is not necessarily linearly related to behaviors but the stronger 
the sense of self-efficacy, the greater the perseverance and the higher the likelihood that the chosen activity will be performed 
successfully.9 
 
Fink developed a curriculum design process intended to move students beyond lower levels of learning, such as remembering and 
understanding facts, to achieve higher levels of learning such as analysis, evaluation, and creation. He identified the importance 
of planning for active and significant learning experiences in all domains of learning. Fink proposed that significant learning 
experiences are those that result in active student engagement and lasting change in the student that exist beyond the end of the 
course.10-13 Fink’s approach to designing significant learning experiences was a learner-centered model versus a teacher-centered 
model. He proposed a taxonomy of learning based on Bloom’s hierarchical taxonomy but expanded it to include noncognitive 
components. The components of Fink’s taxonomy were (a) foundational knowledge (understanding and remembering information 
and ideas), (b) application of skills, critical thinking, managing projects (c) integration (connecting ideas, learning experiences, and 
realms of life) (d) human dimension (reflecting on oneself and others), (e) caring (development of new feelings, interests, and 
values), and (f) learning how to learn (becoming a better student, inquiry, and self-directed learners).10 Another difference from 
Bloom’s taxonomy is that Fink’s taxonomy was circular, rather than hierarchical, emphasizing the inter-relatedness of each 
aspect.13 
 
Fink described his approach to creating significant learning experiences as occurring in reverse order compared to traditional 
course design methods. Most educators plan how and what they will teach, then develop assessment methods which are often 
limited to written exams, and finally identify learning goals. Fink advocated identifying the learning goals first, then identifying how 
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student learning will be assessed, and finally identifying and designing learning experiences.10,12,13 Fink’s design process consisted 
of three phases and 12 steps to develop an integrated course design.  
 
Initial Phase: Build Strong Primary Components 
Step 1: Identify important situational factors. This initial step included identifying course content, the context in which the course 
will be taught, any specific or unusual characteristics of students and instructors, and accreditation or other external group 
expectations.10  
 
Step 2: Identify important learning goals. Learning goals establish what the instructor wants the student to learn from the course 
within the six dimensions in Fink’s taxonomy of learning. Fink recommended writing no more than seven or eight significant learning 
goals which represent each of the six dimensions of learning.10-12  
 
Step 3: Formulate appropriate feedback and assessment procedures. Fink asserted that assessment does not add to student 
learning unless it provides useful information about what the student did as part of a significant learning experience. This type of 
assessment required evidence of student judgment and innovation in simulated or real-life contexts. High quality feedback should 
be provided frequently and as soon as possible after the product is delivered. It should also be discriminating and delivered in a 
supportive manner.10-12 A range of feedback and assessment procedures should be used to ensure that all learning goals are being 
achieved. Examples of assessments that could be used in the health professions include documentation review, objective 
standardized clinical evaluation (OSCE), oral patient presentations, practical lab assessments, and self-assessment.12 
 
Step 4: Select effective teaching and learning activities. Fink advocated that active learning is required for learning to be 
significant. This means minimizing passive reception of information from reading or lectures. Instead active learning focuses on 
doing and observing, then reflecting on what was learned and how it was learned.10,11 Instructors of health care professionals 
should incorporate activities that occur regularly in professional practice, for example evaluating a real or simulated patient, 
designing and implementing interventions, and documenting patient management. Instructional methods could include case-based 
learning, clinical experiences, group discussions, journal clubs, observations of patient management by experts, simulations, and 
reflection.12 
 
Step 5: Make sure the primary components are integrated. In this step a schedule of the course is developed to ensure 
integration of the learning goals with assessment and the active learning experiences.10  
 
Intermediate Phase: Assemble the Components into a Coherent Whole 
Step 6: Create a thematic structure for the course. Themes are used to organize the course in a logical order. Themes can be 
arranged sequentially or concurrently with each theme extending over several class meetings.10  
 
Step 7: Select or create a teaching strategy. Fink describes a teaching strategy as a specific combination of learning activities 
presented in a sequence.10 For example in health care, a teaching strategy could involve following a patient through an episode of 
care, so in this case themes might be interwoven and presented concurrently within the patient case.  
 
Step 8: Integrate the course structure and the instructional strategy to create an overall scheme of learning activities. 
This step requires the instructor to plan activities for each class meeting. To integrate the content, Fink recommended using a 
variety of learning activities, presenting activities to build complexity as students gain knowledge and skills, and integrating topics 
throughout the course in each learning unit.10  
 
Final Phase: Finish Important Remaining Tasks 
Step 9: Develop a grading system. The grading system must be educationally significant. The graded items should be diverse 
and reflect the full range of learning goals. The weight of the graded items should demonstrate their importance relative to the 
learning goals.10  
 
Step 10: Debug the possible problems. A critical review of the course design may identify potential problems that can be avoided. 
For example, is there adequate time for student to complete learning activities and graded assignments?10  
 
Step 11: Write the course syllabus. Many departments have specific requirements for course syllabi and there are many different 
styles that could be incorporated. No matter which style is used, it is essential to provide enough information so that students are 
clear about what they will be doing and how they will be assessed.10  
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Step 12: Plan an evaluation of the course and of your teaching. In additional to required end-of-course student evaluations 
include other ways for the instructor to receive feedback about the course and teaching effectiveness. For example, a midterm 
course evaluation gives students the opportunity to provide feedback that can modify the course while they are taking it, not for 
the next cohort. The use of peer reviews given in an honest and supportive manner can be invaluable, as can reviewing a recording 
of a class to view objectively what happened in class.10  
 
Fink’s significant learning approach focused on creating optimal learning environments for students, not on improving teaching 
techniques. Traditional course designs focus on passive learning and summative assessments and are easy to replicate. By 
contrast Fink focused on active learning and timely and relevant feedback and assessment.10,11  
 
Since clinical reasoning is a core of clinical practice, it also should be a foundation of a professional curriculum. Ryan and Higgs 
recommend incorporating clinical reasoning into the entire curriculum, which requires significant faculty commitment.8 Christiansen 
et al. reported that 90% of the programs they surveyed integrated clinical reasoning throughout their curriculum while only 29% 
included a stand-alone course in clinical reasoning.2 The purpose of this paper is to describe the design of a planned sequence of 
courses to teach clinical reasoning to professional physical therapist students using Fink’s curriculum design process. A secondary 
purpose is to present student outcomes related to the clinical reasoning process. 
 
METHOD: COURSE-SEQUENCE DEVELOPMENT  
The Doctor of Physical Therapy curriculum at Texas State University was designed to include a sequence of four courses focused 
on clinical reasoning and decision-making. In adopting this curriculum, the faculty demonstrated their belief in the importance and 
value of teaching clinical reasoning and decision-making in the professional program. In the deliberative process of redeveloping 
the sequence and individual courses, the curriculum design process described by Fink was used. The four-course Clinical Decision 
Making (CDM) sequence was designed to facilitate a planned and methodical integration of all concepts and skills learned by the 
students to that point in the curriculum, provide opportunities to apply clinical reasoning and judgment, and practice psychomotor 
skills.  
 
Fink’s design process was used to develop the clinical decision-making courses to ensure a close alignment of learning goals, 
feedback and assessment, and learning activities to engage students in practicing components of clinical decision-making. This 
report describes Phases I and II of the process.10  
 
Initial Phase: Build Strong Primary Components 
Step 1: Analysis of Situational Factors. The Doctor of Physical Therapy is a three-year, nine-semester program which admits 
one cohort to matriculate each summer session. The sequence of CDM courses was taught to approximately 40 graduate (doctoral) 
students in each cohort. Learner characteristics included graduate students mainly in their mid-20s to mid-30s who came from a 
variety of socioeconomic and cultural backgrounds. The students met weekly for three-hour blocks in a combined classroom and 
laboratory setting. The courses were co-taught by two faculty members who were licensed physical therapists, each with more 
than 30 years of experience in a variety of patient care settings, one of whom held a PhD in Adult Education and the other held an 
MS in Special Education.  
 
Step 2: Identification of Learning Goals of the Sequence. The sequence of CDM courses had five significant learning goals 
which represented each of the six dimensions of learning in Fink’s taxonomy.10 The primary goal of the sequence was to enhance 
the clinical reasoning skills and quality of clinical decisions made by the students. The significant learning goals for the sequence 
are what the instructors wanted students to retain after the course was completed and which changed the students in a real and 
long-lasting manner.10 Using a single set of goals for the sequence helped to unify the courses and provided links to learning 
experiences that provided active practice of tasks that are expected of graduates of physical therapy professional programs. The 
five significant learning goals for the sequence were that students would: 
1. demonstrate clinical reasoning skills and sound clinical decisions in physical therapist practice (Dimensions: 
Foundational knowledge, Application, and Integration) 
2. use a model of clinical practice to apply current knowledge and skills to patient cases (Dimensions: Application, and 
Integration) 
3. practice using a patient-centered focus (Dimensions: Integration, Human dimension, and Caring) 
4. use current best evidence to support decisions about patient management (Dimensions: Foundational knowledge, 
Application, Integration, and Learning how-to-learn) 
5. practice in a legal or ethical manner (Dimensions: Foundational knowledge, Application, Integration, Human dimensions, 
and Caring) 
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Appendix A describes the objectives for each individual course that support the five goals of the sequence. 
 
Step 3: Identification of Methods of Feedback and Assessment. Student learning was evaluated by projects and assignments 
that were clinically significant and relevant including analysis of patient cases using the Guide or the HOAC-II, linking examination 
findings with goals and interventions, and developing interventions using current evidence of best practices. Other methods of 
assessment included documenting patient care, developing patient education materials, and reflecting on observations of expert 
practice and their own performance.  
 
Step 4: Identification of Learning Experiences. Learning experiences focused on integrating the knowledge and skills that 
students had gained in the curriculum up to that point in time, not on providing new information. Most of the learning experiences 
focused around patient cases and observing or working with patient volunteers from the community. In CDM-I, students worked 
with case studies which represented a range of individuals of different ages from various ethnic, religious, and socioeconomic 
backgrounds. As the semester progressed students received more information about the cases and advanced from performing 
initial evaluations, to providing daily treatments, teaching home exercise programs, and completing discharge evaluations. In the 
following three courses (CDM II – IV), students observed expert practitioners evaluating and treating volunteer patients. The 
experts “talked aloud” to reveal their clinical reasoning, then students analyzed and documented the data from the observation and 
planned intervention strategies. In the following class periods, students worked with similar cases which were purposefully linked 
to other courses that the students were concurrently taking to allow integration and application of concepts and psychomotor skills 
being learned each semester. The cases progressed in the sequence from simple to more complex and included multiple venues 
of care from acute care to outpatient settings. 
 
In CDM-I, students worked through patient cases in small groups and practiced psychomotor skills by demonstrating examination 
and intervention techniques. Students then documented their clinical decisions-making skills for patient care using worksheets 
based on the model of practice described in the Guide and that incorporated the ICF.5 ,7 See Appendix B for an example worksheet. 
The HOAC II was incorporated in CDM II-IV and learning experiences reflected a more complete, complex model of practice.6  
 
Learning experiences that involved student role-playing were done in triads. One student played the role of the patient while a 
second student played the physical therapist. The third student was an observer who was assigned specific questions to think 
about while observing the interaction making this an active learning experience.14 The student playing the role of the physical 
therapist first self-assessed his or her own performance, then the “patient” provided feedback, and finally the observer provided 
specific feedback to the “therapist” about her or his communication and interpersonal skills, the selection and performance of 
interventions, and clinical decisions. This process facilitated self-assessment and reflection, which are vital in the development of 
clinical reasoning skills, for all students.1,2 
 
Step 5: Integration of Learning and Assessment. Many learning experiences allowed the students to engage in individual and 
small group problem-solving activities followed by reflection and assessment of student learning. Figure 1 shows how learning and 
assessment are intertwined in a typical unit of learning. In this example, students were given a reading assignment to be completed 
before the first class in the unit. A readiness assignment, in which students answered two to three questions about the reading, 
ensured that students were prepared for active learning during the class period. The first class period began with small group 
discussion about the reading assignment, then an expert clinician provided a demonstration of a patient examination and evaluation 
while stating aloud their thoughts about the decisions they made. In the second class period, students practiced examination and 
evaluation in a role-playing format for a case. The assessment for this learning experience had students document the examination 
and evaluation, which was used to asses their clinical reasoning. Before the final class in the unit, students identified current 
literature that identified best practices for the patient’s diagnosis. In groups of three, they coordinated the findings of the articles 
and planned and then carried out an intervention. Students practiced reflection and self-assessment and provided peer assessment 
about the provision of the intervention. The learning assessment associated with this activity was a worksheet in which student 
linked the patient’s problems, goals, and specific interventions. This example shows how the course instructor designed 
assessments that were clinical and meaningful significant and that were closely linked to the learning activities. The unit in this 
example included learning assessments of documentation of patient care; strategies to link patient problems, goals, and 
interventions; analysis of peer-reviewed literature; and reflections on observations of expert practitioners and the student’s own 
performance.  
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Figure 1.  Example of integration of learning and assessment 
 
Intermediate Phase: Assemble the Components into a Coherent Whole 
Step 6: Create a thematic structure for the courses. Learning experiences in all CDM courses were focused around four themes: 
model of practice, patient-centered care, evidence-based practice, and ethics and legal responsibilities. These concepts about 
clinical reasoning were consistently present in the literature and along with the CRARC definition of clinical reasoning were used 
to develop the themes for the CDM sequence.1-5 Additionally, ten expected outcomes for physical therapist graduates identified by 
Grignon et al. in 2014 were used to identify the themes. The outcomes were service and social responsibility, professionalism, 
professional role, professional commitment, practice management, communication, professional growth and development, 
evidence-based practice, clinical reasoning, and patient management.15 
 
Incorporating a model of clinical practice was the first theme and was supported by the concepts of having a philosophy of practice 
and facilitating cognition and metacognition.2-4 This theme also was supported by Grignon’s expected graduate outcome of patient 
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management.15 The second theme of patient-centered care included the concepts of having a philosophy of practice, 
communication and collaboration, ethics, self-awareness, and most importantly recognizing the patient in the decision-making 
process.2-4 The evidence-based practice (EBP) theme was based on Jewell’s definition of evidence-based physical therapist 
practice as “open and thoughtful clinical decision making about physical therapist management of a patient or client that integrates 
the best available evidence with clinical judgment and the patient or client’s preferences and values, and that further considers the 
larger social context in which physical therapy services are provided, to optimize patient or client outcomes and quality of life.”16 
The EBP theme was supported by Jewell’s definition and other concepts from the literature of having a specific knowledge base 
and recognizing the patient in the decision-making process and also was identified as an expected outcome of graduates by 
Grignon.2,15 The final theme of ethical and legal responsibilities incorporated concepts of ethics, professional identity, self-
awareness, and communication and collaboration.3, 4 Expected outcomes that support the ethical and legal responsibilities theme 
included service and social responsibility, professionalism, professional role, professional commitment, and practice 
management.15 
 
These four themes: model of practice, patient-centered care, evidence-based practice, and ethics/legal issues, were used to 
provide structure and integration in the clinical decision-making courses both within each course and throughout the sequence. 
Each theme was developed across the entire course sequence, advancing in both complexity and in depth. See Table 1 for an 
example of the course structure for CDM-I. The sequence was designed to help the students learn theoretical foundations and 
understand the process of clinical reasoning, experience and gain understanding of clinical reasoning in action, and reflect on their 
reasoning to continue to develop those abilities.8  
 
Model of Clinical Practice: Two models of clinical practice were used as a framework to guide the students through the patient 
management process. The Guide was used in CDM I to introduce students to a patient management model and to allow early 
practice of clinical reasoning. The HOAC II was used as a framework for practice in CDM-II through IV because the HOAC II 
describes a more detailed and complex process of patient management than the Guide. Both models emphasize the clinical 
expertise and judgment of the physical therapist in making the clinical decisions to provide efficient and efficacious care. The 
patient is the center of both models and emphasize that all decisions should be made collaboratively with the patient.5,6  
 
Patient-Centered Care: One of the key characteristics of expert practitioners is that they use a patient-centered approach and 
that the patient is an active participant in learning about their health issues and how to solve or manage them.1 The Institute of 
Medicine (IOM) defines patient-centered care as care that is “respectful of and responsive to individual patient preferences, needs, 
and values and ensures that patient values guide all clinical decisions.”17 Physical therapist practice is centered on the individual 
patient and patients are considered an important source of knowledge for patient management, helping the clinician to identify 
impairments, functional limitations, and participation restrictions as well as meaningful goals.1,2 In the CDM sequence, patient-
centered learning experiences included the individual context in which patients live such as culture, age, and socioeconomic 
backgrounds. The emphasis was on how the individual context of the patient cases could influence their clinical presentation, 
examination, prognosis, and intervention.  
 
In CDM-IV students and faculty volunteered to share information about their personal backgrounds if they had emigrated from a 
different country, were from a family that maintained their original ethnic cultural traditions or had a unique community tie such as 
the military. The presentations focused on health beliefs and behaviors and basic and health-related communication skills. In this 
course, students also participated in a “book club” designed to increase their awareness of the individual experience of illness and 
disability. Students chose one book to read from a list of over 20 books identified by the instructor. After reading the book, students 
wrote a paper reflecting on their own thoughts and emotions about the character’s experience and projecting how they might 
handle a similar situation, then the students discussed the books in small groups. 
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Table 1. Example of CDM-I Course Structure 
Unit 1 Unit 2 Unit 3 
Foundational Knowledge Weeks 1-5 Patient Cases: Acute Care Weeks 6-
10 
Patient Cases: Outpatient Care 
Weeks 11-15 
Culture as component of patient 
management: Respect for Individuals 
and Diversity 
 
Introduce EBP resources 
 
Role Play of ethical decisions  
using RIPS Model 
 
History & Systems Review  
 
Developing & Confirming Initial 
Hypothesis 
 
Legal Considerations in Documentation  
Case 1 Total knee arthroplasty 
Case 2: Total hip arthroplasty 
Case 3: Uncomplicated stroke 
Case 4: Transtibial amputation due to 
complications of diabetes 
Case 5: Multiple sclerosis 
Case 1 Total knee arthroplasty 
Case 2: Total hip arthroplasty 
Case 3: Uncomplicated stroke 
Case 4: Transtibial amputation due to 
complications of diabetes 
Case 5: Multiple sclerosis 
Content covered in cases 
Examination in acute care 
 
Link patient problems to  
goals & interventions 
 
Impact of patient culture 
 
Prognosis based on evidence  
 
Justify interventions with Evidence 
 
Interventions and 
Progressions 
 
Documentation: Initial Exam & 
Discharge Note 
Content covered in cases 
Examination; Identify & perform 
standardized tests 
 
Link patient problems to  
goals & interventions 
 
Impact of patient culture 
 
Prognosis 
 
Justify interventions with Evidence 
 
Interventions and 
Progressions 
 
Develop & Teach Home Exercise 
Program 
 
Documentation: Initial Exam and Daily 
Note 
 
 
  
 
Evidence-Based Practice (EBP): Content about using evidence in practice was based on suggestions from the Doctor of Physical 
Therapy Education Evidence-Based Practice Curriculum Guidelines from the American Physical Therapy Association’s (APTA) 
Section on Research.18 The chosen content included information initially taught in other classes such as asking focused clinical 
questions, searching for best available evidence, critically appraising and applying that evidence, and evaluating outcomes. In 
CDM-I and –II, learning experiences often were completed by small groups while in CDM-III and -IV individual assignments were 
used more often. Students participated in a journal club to experience professional discussions about scientific literature. The use 
of current best evidence, the clinician’s knowledge base and judgment, and the patient’s values and needs were incorporated when 
making clinical decisions about the best diagnostic tests and measures and intervention strategies into patient cases.  
 
Ethics and Legal Responsibilities: Legal and ethical issues were discussed within the context of clinical decisions made in cases 
presented in class. The model of ethical decision-making used in the CDM sequence was described by Swisher, Arslanian, and 
Davis as the Realm-Individual-Process-Situation (RIPS) Model.19 The three realms of ethics are the individual, the organization, 
and society all of which exist in almost every ethical problem, although one may be more predominant than the others depending 
on the situation. The four components of moral behavior include moral sensitivity, moral judgment, moral motivation, and moral 
courage. Ethical situations that may be encountered in health care are ethical issues or problems, dilemmas, distress, temptation, 
and silence. Students practiced analyzing cases using the RIPS model.19  
 
Step 7 Select or create a teaching strategy. The teaching strategy was built on patient management from the initial examination 
through discharge. For each course the diagnoses and venue of care was chosen based on what students were learning 
concurrently in other coursework. This strategy was chosen to integrate and synthesize content taught in other classes, guided by 
a patient management process used clinically. There were a minimal number of short lectures and most of the classroom time was 
spent in active problem-solving focused on patient cases.  
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Step 8 Integrate the course structure and the instructional strategy to create an overall scheme of learning activities. The 
themes used to integrate the courses were interwoven within the patient cases as much as possible, although some content was 
presented in a more stand-alone manner.  
 
STUDENT OUTCOMES 
To study the outcomes of the CDM course-sequence design, two types of student-oriented measures were chosen because they 
supported a multidimensional definition of clinical reasoning and because they were part of regular assessments used in the 
program. The first method of assessing first-year student learning in the CDM I course incorporated ratings of self-confidence in 
making clinical decisions in a practical examination. The second method used clinical instructors’ ratings of third-year student 
performance in a full-time clinical experience.  
 
For the first outcome, students reflected on their level of self-confidence and self-perceived strengths and weaknesses in their 
preparation for a practical examination in Examination Techniques, a course that the students were enrolled in concurrently with 
CDM I. One week prior to the Examination Techniques midterm practical examination, students were asked five reflective questions 
to assess their readiness for the practical examination. This was a regular assignment in CDM I and was designed to allow the 
students to practice self-reflection. One question that the students answered in the assignment was “Rate how confident are you 
right now about your ability to make correct clinical decisions in the midterm practical exam?” Immediately following the practical, 
students were asked to reflect on how they performed in the examination. One question that students answered immediately after 
the practical was “Rate how confident you were in your ability to make correct clinical decisions during the practical.” The same 
rating scale was used for both reflections, which was an 11-point scale bounded on either end with the descriptors “0, Not confident 
at all” and “10, Completely confident”.20  
 
The second outcome occurred during a full-time clinical experience. After two years of didactic coursework, students in this 
professional program completed 32 weeks of full-time clinical education experiences (CE) in four separate settings. The first full-
time CE course was eight-weeks in length and could occur in a variety of clinical settings and locations. During this clinical 
experience, clinical instructors used the Physical Therapist Manual for the Assessment of Clinical Skills (PT MACS) to evaluate 
the students’ performance.21 The PT MACS is a standardized assessment of clinical practice which defines skills required for safe 
and effective physical therapist practice and which was developed by and is used by members of the Texas Consortium for Physical 
Therapist Clinical Education.21 Each one of 22 skills include specific objectives which must be rated individually for the entire skill 
to be completed successfully. See Table 2. Each skill includes specific behavioral objectives which are rated on a four-point scale 
from “Above Entry-Level” to “Unacceptable”.21 See Table 3.  
 
Table 2. Objectives of Selected Skills from the PT MACS 21  
Skill Objectives 
Skill 2: Commitment to 
Learning 
 
Demonstrates willingness to evaluate own performance. 
Identifies problems and information/learning needs. 
Seeks and utilizes appropriate resources to facilitate learning. 
Incorporates new knowledge into professional practice. 
Skill 3: Interpersonal 
Skills 
 
Maintains professional demeanor in all interactions. 
Demonstrates respect for all persons (including respect for differences in age, gender, race, 
nationality, religion, ethnicity, social or economic status, lifestyle, health or disability status, or 
learning style). 
Interacts appropriately to establish rapport and trust with others. 
Responds appropriately to unexpected situations. 
Skill 6: Use of 
Constructive Feedback 
 
Assesses own performance accurately. 
Seeks feedback. 
Demonstrates positive attitude toward feedback. 
Incorporates feedback into future experiences. 
Provides appropriate feedback to others, including modification of feedback according to recipient’s 
needs. 
Skill 9: Problem Solving 
 
Identifies and states problem clearly. 
Prioritizes problems. 
Considers assets, limitations, and resources. 
Identifies possible solutions and probable outcomes. 
Implements solutions. 
Evaluates outcomes and makes revisions as needed. 
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Skill Objectives 
Skill 10: Critical 
Thinking 
 
Articulates relevant questions and ideas. 
Synthesizes all available information.  
Examines currently accepted practices within context of scientific method. 
Formulates solutions to questions. 
Examines outcomes of the selected and alternative solutions. 
 
Table 3. PT MACS Rating Scale 21 
According to current standards of practice, the student’s performance is:  
+ Above entry-level. Surpasses entry-level standards for this setting by meeting all applicable objectives; practices the 
skill safely, effectively, consistently, and efficiently. 
√ Entry-level. Meets entry-level standards for this setting by meeting all applicable objectives; practices the skill safely 
and effectively. 
NI Not Independent. Below entry-level standards for this setting; does not meet all applicable objectives; practices the skill 
with supervision or assistance from the CI requiring guidance and/or correction.  
U Unacceptable. Well below entry-level standards for this setting; does not meet applicable objectives even with repeated 
assistance from CI to correct deficits; practice the skill in an unsafe and/or ineffective manner even with repeated 
guidance from CI.  
 Blank. Student has had no opportunity to practice the skill in this setting. 
KEY: CI = clinical instructor 
 
The five skills from the PT MACS used in the second measure of student outcomes were: Commitment to Learning, Interpersonal 
Skills, Use of Constructive Feedback, Problem-Solving, and Critical Thinking. The Director of Clinical Education provided the 
midterm and final ratings for these skills to the researcher, omitting student names. These five skills were chosen because the skill 
description and associated behavioral objectives contain important components of clinical reasoning. The students’ performance 
in a clinical setting reflected the impact of the entire curriculum and cannot be attributed solely to the CDM courses; however, using 
an authentic assessment of clinical reasoning was one way to determine the extent of the students’ clinical reasoning skills. 
Because it is difficult, if not impossible, to separate the effects of the didactic and clinical components of professional preparation, 
an audit of these five skills was completed at midterm and the conclusion of only the first full-time clinical experience in order to try 
to minimize the cumulative effects of clinical education and to determine the extent of change that resulted in participating in the 
first clinical experience.  
 
RESULTS 
Practical Self-Assessment: Descriptive statistics and a t-test were used to analyze the ratings of self-confidence about clinical 
reasoning before and after the midterm practical exam in the Examination Techniques course. A total of 41 first-year students 
ranked their confidence in making clinical decisions both before and after the practical. The mean ratings for self-confidence in the 
ability to make clinical decisions was 5.41 (out of 10) in the pre-practical assessment and 7.27 in the post-practical assessment. 
The range of the rating was 3-9 in both the pre-practical and post-practical assessment. A paired t-test found a significant difference 
(.05t40 = -6.66, ρ = 0.00) in the mean change in ratings of students from the pre-practical assessment to the post-practical 
assessment of confidence in making clinical decisions. See Table 4.  
 
Table 4. Outcomes of Self-Assessment of Clinical Decisions in Practical Exam 
 Pre-Practical Assessment Post-Practical Assessment 
Mean 5.41 7.27 
Range 3-9 3-9 
Variance 2.15 1.80 
Observations 41 41 
.05t40 -6.66  
ρ-value 0.00  
 
 
PT MACS Skills: Frequencies were calculated for the ratings on the five skills audited in the PT MACS at the midterm and final 
assessment during the first full-time clinical experience of third year DPT students. Most students received ratings that met or 
exceeded expectations (check or plus) on the audited skills from the PT MACS, both at midterm and at the final assessment. At 
midterm, the frequencies for “plus” ratings varied from 0% on Skill 9: Problem Solving and Skill 10: Critical Thinking to 7.5% on 
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Skill 3: Interpersonal Skills. The frequencies for “check” ratings at midterm varied from 60% on Skill 9: Problem Solving to 92.5% 
on Skill 2: Commitment to Learning and Skill 6: Use of Constructive Feedback. At the final assessment, frequencies for “plus” 
ratings varied from 0% on Skill 10: Critical Thinking to 22.5% on Skill 3: Interpersonal Skills. The frequency for “check” ratings at 
the final assessment varied from 75% on Skill 9: Problem Solving to 95% on Skill 6: Use of Constructive Feedback. The Chi-Square 
Test of Independence (α=.05) was used to identify any differences between midterm and final ratings of the five audited skills. No 
significant differences between midterm and final ratings on any of the selected skills was found. See Table 5.  
 
Table 5. Results of Chi-Square Test of Independence in Selected Skill Ratings in CE 1 
PT MACS Skill 21 Ratings CE 1 Midterm 
Frequency 
(Percent) 
CE 1 Final 
Frequency 
(Percent) 
Chi-Square Test of 
Independence  
(ρ) 
Skill 2: Commitment to Learning Plus 2   (5%) 8 (20%) 4.9623, ρ = 0.17458 
Check 37   (92.5%) 32 (80%) 
NI 1   (2.5%) 0 (0%) 
U 0   (0%) 0 (0%) 
Skill 3: Interpersonal Skills Plus 3   (7.5%) 9 (22.5%) 6.1385, ρ = 0.10506 
Check 34   (85%) 31 (77.5%) 
NI  3   (7.5%) 0 (0%) 
U 0   (0%) 0 (0%) 
Skill 6: Use of Constructive 
Feedback 
Plus 1   (2.5%) 2 (5%) 2..3468, ρ = 0.50364 
Check 37   (92.5%) 38 (95%) 
NI 2  (5%) 0 (0%) 
U 0  (0%) 0 (0%) 
Skill 9: Problem Solving Plus 0  (0%) 2 (5%) 5.3333, ρ = 0.14895 
Check 24  (60%) 30 (75%) 
NI 16 (40%) 8 (20%) 
U  0  (0%) 0 (0%) 
Skill 10: Critical Thinking Plus 0  (0%) 0 (0%) 1.6142, ρ = 0.65617 
Check 27  (67.5%) 32 (80%) 
NI 13  (32.5%) 8 (20%) 
U  0  (0%) 0 (0%) 
 
DISCUSSION 
Self-reflection is a commonly identified trait of expert practice and clinical reasoning. Reflecting on actions taken allows the 
practitioner to develop advanced clinical reasoning skills by learning from experience. Confidence in one’s abilities in a specific 
situation, or self-efficacy, is another facet of clinical reasoning and expert practice.3, 4 The reflection assignment associated with 
the practical exam incorporated questions about self-confidence in clinical reasoning. Asking students to reflect immediately after 
the practical provided students with the opportunity to pause and reflect on their strengths and weakness in clinical reasoning. This 
outcome was selected because confidence in one’s abilities in a specific situation, or self-efficacy, is a facet of clinical reasoning 
and expert practice.8, 22 The significant change in students’ confidence in their ability to make clinical decisions before and after a 
practical examination reflected a change in their confidence in their own abilities and not necessarily a change in their actual 
abilities to make clinical decisions.  
 
The lack of a significant difference in ratings of PT MACS skills within one full-time clinical experience may be interpreted in more 
than one way. First an assumption could be made that the chosen skills did not adequately measure clinical reasoning. However, 
the skills represented important professional behaviors that meet many of the components in the CRARC definition of clinical 
reasoning:  
 
“Clinical reasoning is a nonlinear, recursive cognitive process (Commitment to Learning) in which the clinician synthesizes 
information (Problem Solving) collaboratively with the patient, caregivers, and the health care team (Interpersonal Skills) in the 
context of the task and the setting. The clinician reflectively integrates information (Use of Constructive Feedback) with previous 
knowledge and best available evidence in order to take deliberative action (Critical Thinking).”2 (PT MACS skills in parentheses 
added by the author).  
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Specific objectives from Skill 2 (Commitment to Learning) that are directly related to clinical reasoning and decision making include 
demonstrating willingness to evaluate one’s performance; identifying problems and learning needs; and incorporating new 
knowledge into professional practice. The objectives from Skill 3: Interpersonal skills that are most closely align with the consensus 
definition of clinical reasoning are demonstrating respect for all persons; interacting appropriately to establish rapport and trust with 
others; and responding appropriately to unexpected situations. Also closely aligned with the definition of clinical reasoning are 
three objectives from Skill 6: Use of Constructive Feedback: assessing own performance accurately; seeking and demonstrating 
a positive attitude toward feedback; and incorporating feedback into future experiences. All the objectives from Skill 9: Problem 
Solving are included in clinical reasoning identifying and stating problems clearly; prioritizing problems; considering assets, 
limitations, and resources; identifying possible solutions and probable outcomes; implementing solutions; and evaluating outcomes 
and making revisions as needed. Finally, pertinent objectives from Skill 10: Critical Thinking are: articulating relevant questions 
and ideas; synthesizing all available information; examining currently accepted practices; formulating solutions to questions; and 
examining outcomes of selected and alternative solutions.21 Because of the close alignment between objectives and the CRARC 
definition of clinical reasoning it is unlikely that the lack of significant differences between the midterm assessment and the final 
assessment of clinical skills was due to an inability of the PT MACS to measure clinical reasoning or differences in performance 
over time.  
 
A second interpretation could be that no improvement in clinical reasoning or in the five individual skills occurred from week four 
to week eight of the clinical experience. Although there was not a significant difference in the two sets of ratings, there was a trend 
of improvement in the number of “plus” and “check” ratings in the five selected skills. Most notably there was an overall shift toward 
more ratings indicating meeting or exceeding expectations and fewer ratings in the “needs improvement” category. It is also notable 
that there were no ratings of “unsatisfactory” in any skill at the midterm or final evaluation. Finally, it is reasonable to expect less 
drastic improvement in a clinical education experience where students are practicing with “real” patients who have complex 
impairments and functional limitations as well as cultural contexts which can impact care more than in an artificial classroom setting.  
 
In applying Fink’s model to the four courses in the CDM sequence, several changes occurred compared to how these courses had 
been previously taught. Prior to applying Fink’s model, the CDM courses did not have any unifying themes and were sometimes 
used to teach topics that were not focused on clinical decision-making, but that didn’t “fit” in other courses in the curriculum. Clinical 
reasoning is a process and so it should be expected that the development of competence in clinical reasoning requires time, 
focused practice, and feedback. Student learning is driven by what the program curriculum and faculty emphasize.13 Providing four 
courses within the program curriculum allows development of clinical reasoning to occur and demonstrates faculty commitment to 
the concepts taught in the courses. Because the CDM courses were intended to synthesize already-presented material, using 
Fink’s model was ideal to use to provide time, practice, and feedback to the students as they developed clinical reasoning and 
decision-making skills.  
 
Another change was that the focus of all teaching strategies within and among the four courses were on the various components 
of patient management. There was less emphasis on lecturing over content and more emphasis on active learning experiences in 
which students practiced skills they would use in professional practice such as examination and intervention strategies, using 
evidence to make decisions, and documentation of patient care.  
 
The sequence of CDM courses had five significant learning goals which represented each of the six dimensions of learning in 
Fink’s taxonomy.10 The primary goal of the sequence was to enhance the clinical reasoning skills and quality of clinical decisions 
made by students. The significant learning goals for the sequence are what the instructor wanted students to retain after the course 
was over and which changed the students in a real and long-lasting manner. The five significant learning goals for the sequence 
included all components of Fink’s taxonomy for significant learning. Using a single set of goals for the four-course sequence helped 
to unify the courses and provided links to learning experiences that provided active practice of tasks that are expected of graduates 
of physical therapy professional programs.  
 
LIMITATIONS 
Limitations of the described course sequence design include the amount of time and energy devoted to teaching four separate 
courses in clinical reasoning in a professional physical therapist program. Not every program will have the time and credit hours 
described to devote to clinical reasoning and decision-making as stand-alone courses. Because significant learning approaches 
were built around specific subject content and learning contexts, the courses described in this paper may not be reproducible as a 
teaching plan, but the process and content may be used as a model for other clinical reasoning courses, including those outside 
the profession of physical therapy. This paper serves as an example of how Fink’s process of creating significant learning 
experiences can be used to teach clinical reasoning and decision-making to health professions students.  
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CONCLUSIONS 
The course designs described offer specific details about how one method of teaching clinical reasoning meets the current trends 
in education and health care for accountability and meaningful outcomes.13 Students gained practical knowledge and skills in the 
components of clinical reasoning and decision-making by participating in active and engaging significant learning experiences. The 
courses were unified by four themes and two models of practice for patient management. This paper presented one design for 
teaching clinical reasoning in a professional physical therapist education program. It is unique in its comprehensive quality and in 
how it is incorporated into a professional curriculum through four separate courses. The process described by Fink could be used 
in other health care professional programs to teach clinical reasoning and decision-making skills. The process described a method 
to thoughtfully and deliberately design courses to include significant learning experiences and to change students in a real and 
long-lasting manner as they develop into expert clinicians after graduation. 
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Appendix A. Course Learning Objectives by Themes and Sequence Learning Goals 
 Theme & 
Sequence 
Learning 
Goals 
CDM I  
(Year1, Fall) 
At the end of the 
course, the student 
will be able to: 
CDM II  
(Year1, Spring) 
At the end of the 
course, the student 
will be able to: 
CDM III  
(Year2, Fall) 
At the end of the 
course, the student 
will be able to: 
CDM IV  
(Year2, Spring) 
At the end of the 
course, the student 
will be able to: 
Model of 
practice 
(1) 
demonstrat
e clinical 
reasoning 
skills and 
sound 
clinical 
decisions in 
physical 
therapist 
practice;  
(2) use a 
model of 
clinical 
practice to 
apply 
current 
knowledge 
and skills 
to patient 
cases  
• Analyze patient 
cases using the 
ICF and 
HOAC-II.  
• Provide 
meaningful 
feedback to 
peers. 
• Identify 
interprofessiona
l team members 
associated with 
cases. 
• Analyze patient 
cases using the 
HOAC-II from 
observations of 
expert 
practitioners’ 
management of 
pediatric 
patients, 
patients with 
cardiopulmonar
y dysfunction, 
and patients 
with 
musculoskeletal 
dysfunctions of 
the cervical 
spine. 
• Provide 
meaningful 
feedback to 
peers. 
• Analyze patient 
cases using the 
HOAC-II from 
observations of 
expert 
practitioners’ 
management of 
patients with 
hemiplegia, 
SCI, and 
musculoskeleta
l dysfunctions 
of LE and 
spine. 
• Provide 
meaningful 
feedback to 
peers. 
• Analyze 
patient cases 
from a variety 
of 
backgrounds 
and diagnoses 
using the 
HOAC-II. 
• Provide 
meaningful 
feedback to 
peers. 
 
Patient-
centered 
practice  
(3) practice 
using a 
patient-
centered 
focus,  
 
• Demonstrate 
cultural 
awareness using 
information 
from cases and 
self-reflection. 
• Demonstrate 
efficiency in 
basic 
examination 
and 
interventions 
using paper-
cases of patients 
in an acute care 
setting. 
 
• Demonstrate 
behaviors 
associated with 
cultural 
sensitivity. 
• Observe and 
analyze the 
patient 
management 
skills of an 
expert 
practitioner. 
• Demonstrate 
efficiency in 
examination and 
intervention 
techniques for 
patients with 
musculoskeletal 
• Observe and 
analyze the 
patient 
management 
skills of an 
expert 
practitioner. 
• Demonstrate 
efficiency in 
examination 
and 
intervention 
techniques for 
patients with 
musculoskeleta
l and 
neurologic 
dysfunctions. 
• Demonstrate 
efficiency in 
examination 
and 
intervention 
techniques for 
patients with a 
variety of 
diagnoses. 
• Value the 
individual 
experiences of 
patients/clients
.  
• Value the 
cultural 
backgrounds 
of class 
members and 
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dysfunction and 
for pediatric 
patients.  
 
• Reflect on 
characteristics 
of expert 
practitioners 
from 
observations of 
patient-
practitioner 
interactions. 
typical health 
behaviors of 
those cultures. 
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Appendix B. CDM-I Worksheet 
1. Using the information you have learned about your patient case from the history and the results 
of the tests and measures, organize the data using the ICF.  
HEALTH CONDITION 
 
 
 
B0DY STRUCTURES/FUNCTION 
 
IMPAIRMENTS RESOURCES (STRENGTHS) 
 
 
 
 
 
ACTIVITY (TASKS) 
Abilities Limitations 
 
 
 
 
 
 
PARTICIPATION 
Abilities Restrictions 
 
 
 
 
 
 
ENVIRONMENTAL 
INTERNAL EXTERNAL 
FACILITATE FUNCTION INHIBIT FUNCTION FACILITATE FUNCTION INHIBIT FUNCTION 
 
 
 
 
   
 
2. Categorize the problems the patient identified in the history (PIP) and the problems you 
identified from the tests and measures (NPIPS) using the ICF Model. 
ICF Component Patient-Identified Problems Non-patient-Identified Problems 
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Impairments   
Activity Limitations   
Participation 
Restrictions 
 
  
 
3. Prioritize the 4 MOST IMPORTANT problems that can be corrected by PT. Which problem, if 
corrected, will impact the patient’s function most positively? 
a.  
b.  
c.  
d.  
 
4. Write 1 short-term goal to address each prioritized problem. The expected length of stay in the 
hospital is 3 days.  You should have a total of 4 goals.  
a.  
b.  
c.  
d.  
 
5. Provide an assessment using your professional judgment to summarize the patient’s problems 
focusing on functional limitations. Use body function impairments to explain why the functional 
limitations exist and how participation is affected. This should demonstrate your clinical 
reasoning skills.  
 
 
6. Determine a physical therapy diagnosis. (E.g. The patient presents with quadriplegia and sensory 
loss leading to dependency in bed mobility, transfers, and locomotion consistent with a C-7 
spinal cord injury.) 
 
 
